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(57) ABSTRACT 

A chattering vibration inhibiting mechanism capable of 
inhibiting chattering vibration of a machine tool without 
increasing weight nor requiring a time-consuming adjust 
ment work is provided. A box-shaped package body 21 
attached to a spindle head 6, a Supporting member 22 dis 
posed to bridge between front and rear walls 21a, 21b in the 
box-shaped package body 21, and a damper 23 composed of 
an elastic member 27 and a weight 26 supported by the 
Supporting member 22 are provided. 

4 Claims, 5 Drawing Sheets 
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CHATTERNGVBRATION INHIBITING 
MECHANISM OF MACHINE TOOL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a machine tool provided 
with a spindle equipped with a tool and a spindle head Sup 
porting the spindle in a rotatable manner, and more specifi 
cally to, a chattering vibration inhibiting mechanism 
designed to inhibit chattering vibration generated in machin 
ing of a work. 

2. Description of the Related Art 
In a machine tool, accuracy in machining of a work possi 

bly degrades due to chattering vibration generated in the 
machining of the work. In order to inhibit the chattering 
vibration as described above, for instance, according to Japa 
nese Patent Application Laid-OpenNo. Sho56-102441, there 
is one, in which a container accommodating many solid fine 
particles made of metal particles having a spherical shape or 
a tip shape is disposed at an irrotational portion in the vicinity 
of a cutting tool. 

Meanwhile, a structure disposing a container accommo 
dating many solid fine particles as in the above-described 
conventional device causes problems that the weight 
increases due to the Solid fine particles and that the adjustment 
by increasing/decreasing the Solid fine particles is a time 
consuming work. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a chatter 
ing vibration inhibiting mechanism of a machine tool capable 
of inhibiting chattering vibration without increasing weight 
nor requiring a time-consuming adjustment work. 
The present invention is a chattering vibration inhibiting 

mechanism of a machine tool designed to inhibit chattering 
vibration caused in machining by the machine tool provided 
with a spindle head supporting a spindle equipped with a tool 
in a rotatable manner, comprising: a box-shaped package 
body attached to the spindle head; a Supporting member dis 
posed in the box-shaped package body; and a damper com 
posed of an elastic member and a weight which are Supported 
by the Supporting member. 

In the present invention, the box-shaped package body 
attached to the spindle head, the Supporting member disposed 
in the box-shaped package body, and the weight Supported by 
the Supporting member via the elastic member are provided, 
in which although the chattering vibration generated in the 
machining of the work is transmitted from the Supporting 
member to the weight via the elastic member, the weight is 
hard to vibrate due to its larger inertia, so that the chattering 
vibration is absorbed as a result thereof. Based on the above, 
the machining of the work can be improved in precision 
without increasing weight nor requiring the time-consuming 
adjustment work. 

According to a preferable embodiment of the present 
invention, the Supporting member is disposed to bridge mutu 
ally facing walls of the box-shaped package body to make an 
axis line thereof be in parallel with a spindle axis of the 
spindle head. 

In this embodiment, the Supporting member is disposed 
such that the axis line thereof becomes in parallel with the 
spindle axis of the spindle head, in which the Supporting 
member is disposed almost in the transmitted direction of the 
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2 
chattering vibration of the tool, allowing transmitting the 
chattering vibration to the weight via the elastic member with 
high efficiency. 

According to another preferable embodiment of the 
present invention, the damper is composed of the elastic 
members disposed and fixed onto both surfaces of the weight, 
and in which the damper is fixed to the Supporting member 
with a space provided between the weight and the Supporting 
member. 

In this embodiment, the elastic members are disposed and 
fixed onto both the surfaces sandwiching the weight by pro 
viding the space between the weight and the Supporting mem 
ber, allowing the weight to be freed from the supporting 
member, so that the chattering vibration can be absorbed with 
high efficiency. 

According to still another preferable embodiment of the 
present invention, an attached position of the damper with 
respect to the Supporting member is adjustable in the axial 
direction of the Supporting member. 

In this embodiment, the attached positions of the elastic 
member and the weight with respect to the Supporting mem 
ber are made adjustable, allowing the weight to be placed at a 
position with high chattering-vibration absorbency, so that 
the efficiency in absorbing the chattering vibration can be 
improved further. 

According to yet another preferable embodiment of the 
present invention, the box-shaped package body is disposed 
on an end Surface of the spindle head opposite to an end 
Surface equipped with the tool. 

In this embodiment, the box-shaped package body is dis 
posed on Such an end Surface of the spindle head that is 
opposite to the end surface equipped with the tool, namely the 
chattering vibration inhibiting mechanism can be disposed by 
effectively using an open area on the rear side of the spindle 
head, so that a region to be machined is not limited by the 
chattering vibration inhibiting mechanism. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 a perspective view of a machine tool according to an 
embodiment of the present invention; 

FIG. 2 is a side view of a spindle head of the machine tool; 
FIG.3 is a sectional view of a chattering vibration inhibit 

ing mechanism disposed on the spindle head; 
FIG. 4 is a perspective view of the chattering vibration 

inhibiting mechanism; and 
FIG. 5 is a sectional view of a chattering vibration inhibit 

ing mechanism according to a modification example of the 
above-described embodiment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Hereinafter, an embodiment of the present invention will 
be described with reference to the attached drawings. 

FIG. 1 to FIG. 4 are views to illustrate a chattering vibra 
tion inhibiting mechanism of a machine tool according to the 
embodiment of the present invention, in which FIG. 1 is a 
perspective view of the machine tool, FIG. 2 is a side view of 
a spindle head, FIG.3 and FIG. 4 are a sectional view and a 
perspective view, respectively, of the chattering vibration 
inhibiting mechanism. 

In the drawings, “1” denotes a lateral machining center. A 
bed 2 of the machining center 1 is rectangular in plan view 
with an arch-shaped column 3 being disposed and fixed in a 
standing manner at the rear end portion thereof. A working 
table 4 is disposed in front of the column 3 in a movable 
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manner in the Z-axis (front and rear) direction. A saddle 5 is 
disposed on the front surface of the column 3 in a movable 
manner in the X-axis (right and left) direction with a spindle 
head 6 thereon in a movable manner in the y-axis (vertical) 
direction. 
The working table 4 includes a Supporting base 4a and a 

work-mounting table 4b disposed on the Supporting base 4a. 
The Supporting base 4a is Supported in a movable manner in 
the Z-axis direction by a pair of right and left guide rails 7, 7 
disposed on the bed 2. 
The saddle 5 is formed into a rectangular-frame shape and 

is Supported in a movable manner in the X-axis direction by a 
pair of upper and lower guide rails 8, 8 disposed on the upper 
end portion and the lower end portion of the column 3, respec 
tively. 

The spindle head 6 is fixed to a rectangular spindle base 9 
with the axial center thereof being oriented in the Z-axis 
direction. The spindle base 9 is supported in a movable man 
ner in the y-axis direction by a pair of right and left guide rails 
10, 10 disposed on right and left vertical sides 5a, 5a, respec 
tively, of the saddle 5. The spindle head 6 is supported almost 
in a manner that the front-side half thereof is positioned 
frontward of the spindle base 9 and the rear-side half is 
positioned rearward of the spindle base 9, the rear-side half is 
thereby positioned in the openings of the saddle 5 and the 
column 3. 
The spindle head 6 has a cylindrical shape and a spindle 11 

is disposed by being inserted into the spindle head 6. The 
spindle 11 is supported in a rotatable manner by the spindle 
head 6 via a plurality of bearings 12. Further, a spindle motor 
13 is incorporated into the spindle head 6, and the spindle 11 
is driven to rotate by the spindle motor 13. 
A tool holder 14 holding a rotating tool T is attached to the 

frond end portion of the spindle 11 in an attachable/detach 
able manner. A spindle hole 11a is formed at the axial center 
of the spindle 11 and a clamping mechanism composed of a 
draw bar 15 clamping the tool holder 14 and a disk spring (not 
shown) is disposed in the spindle hole 11a. 
An unclamping mechanism 16 is disposed at a rear end 

Surface 6a of the spindle head 6. The unclamping mechanism 
16 is covered by a metal cover 17 fasten and fixed to the rear 
end Surface 6a of the spindle head 6, and is composed of a 
cylindrical portion 16a, a piston portion 16b inserted in a 
movable manner into the cylindrical portion 16a and a 
hydraulic chamber 16c formed by the cylindrical portion 16a 
and the piston portion 16b. A hydraulic supply pipe 18 is 
connected to the hydraulic chamber 16c. The hydraulic Sup 
ply pipe 18 is disposed at the rear side by passing through the 
cover 17 to be connected to a hydraulic source (not shown). 
Note that the unclamping mechanism 16 together with the 
cover 17 in the present embodiment composes a part of the 
spindle head 6. 

Hydraulic pressure is supplied to the hydraulic chamber 
16c via the hydraulic supply pipe 18 and the piston portion 
16b makes a forward move to thereby move the draw bar 15 
in an unclamping direction, so that the tool holder 14 is 
released to be unclamped. When the hydraulic pressure is 
released, the piston portion 16b makes a rearward move to 
thereby move the draw bar 15 in the clamping direction by the 
disk spring, so that the tool holder 14 is clamped. 
The lateral machining center 1 is provided with a chattering 

vibration inhibiting mechanism 20 inhibiting chattering 
vibration generated in the machining of the work by the 
rotating tool T. The chattering vibration inhibiting mecha 
nism 20 includes a box-shaped package body 21 made of 
metal and attached onto the cover 17 composing the part of 
the spindle head 6, a pair of right and left Supporting members 
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4 
22, 22 formed by a bolt, respectively, and bridged between 
mutually facing front and rear walls 21a, 21b in the box 
shaped package body 21, and a damper 23 hung from and 
Supported by the respective Supporting members 22, 22. 
The box-shaped package body 21 has almost a cuboid 

shape with its bottom face opening downward, and the front 
wall 21a thereof is fastened and fixed by a plurality of bolts 24 
to a rear wall portion 17a of the cover 17 disposed on such a 
side of the spindle head 6 that is opposite to the rotating tool 
Tside. The box-shaped package body 21 is disposed such that 
the upper portion thereof protrudes upward compared with 
the upper surface of the cover 17. 
The right and left Supporting member 22, 22 are inserted so 

as to penetrate through the front and rear walls 21a, 21b of the 
above-described protruding portion protruding upward from 
the cover 17 and are fixed to the box-shaped package body 21 
by nuts 25, 25. With this, the respective supporting members 
22, 22 are disposed so that their axis lines B. Bare positioned 
in parallel with a spindle axis A of the spindle 6 and in a 
mutually symmetrical manner with respect to the spindle axis 
A at the positions higher than the spindle axis A. 
The damper 23 has a rectangular block shape and includes 

a weight 26 and a pair of elastic members 27, 27 made of a 
rubber plate, respectively, and adhered to both the main sur 
faces of the weight 26. At the lower portion of the damper 23, 
a relief recession 23a is formed to prevent the damper 23 from 
interfering with the hydraulic supply pipe 18, and thereby the 
hydraulic Supply pipe 18 goes through the relief recession 
23a to extend rearward from the lower-end opening of the 
box-shaped package body 21. 
At the right and left upper portions of the weight 26 and the 

respective elastic members 27, 27, through holes 27a, 26a are 
formed to have the same axis, and the Supporting member 22 
is inserted through the right and left through hole 27a and the 
through hole 26a, respectively. With this, the attached posi 
tion of the damper 23 is made adjustable in the axial direction 
of the Supporting members 22, 22. 
The through hole 27a of the elastic member 27 has a size 

capable of abutting on the outer peripheral surface of the 
supporting members 22. Meanwhile, the through hole 26a of 
the weight 26 is formed to have a larger diameter compared 
with that of the supporting member 22, and thereby a prede 
termined space S is provided between the Supporting member 
22 and the through hole 26a. 
A pair of double nuts 30, 30 is screwed at each of the 

supporting members 22, 22, and thereby the damper 23 is 
fixed at the axial center of the supporting members 22, 22 by 
screwing up the elastic members 27, 27 with the respective 
double nuts 30, 30. 
A predetermined machining is carried out with respect to a 

work by the rotating tool T while the working table 4 with the 
work fixed thereon is moved in the Z-axis direction, the saddle 
5 is moved in the x-axis direction and the spindle head 6 is 
moved in the y-axis direction, respectively, in a relative man 
ner. In this case, during the machining of the work carried out 
by the rotating tool T, the chattering vibration was possibly 
generated at the rotating tool T. 
On this matter, according to the chattering vibration inhib 

iting mechanism 20 of the present embodiment, there are 
provided the box-shaped package body 21 fastened and fixed 
to the spindle head 6 by the bolts, the pair of supporting 
members 22, 22 fastened and fixed by being bridged between 
the mutually facing front and real walls 21a, 21b in the box 
shaped package body 21, and the damper 23 composed of the 
elastic member 27 and the weight 26 supported by the Sup 
porting member 22, in which, although the chattering vibra 
tion generated at the rotating tool T is transmitted from the 
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Supporting member 22 to the weight 26 via the elastic mem 
ber 27, the chattering vibration is absorbed by the weight 26 
in that the weight 26 is difficult to move because of its large 
inertia. Based on the above, the machining of the work can be 
improved in precision without increasing weight nor requir 
ing a time-consuming adjustment work. 

In the present embodiment, the chattering vibration inhib 
iting mechanism 20 is disposed on the rear wall portion 17a of 
the cover 17 at such a side of the spindle head 6 that is 
opposite to the side having the rotating tool T. allowing the 
effective use of the open space at the rear side of the spindle 
head 6, so that the region to be machined by the rotating tool 
T is not limited. 

In the present embodiment, the Supporting member 22 is 
disposed such that the axis line thereof is in parallel with the 
spindle axis of the spindle head, in which the Supporting 
member 22 is disposed almost in the transmitted direction of 
the chattering vibration of the tool, allowing transmitting the 
chattering vibration to the weight 26 via the elastic member 
27 with high efficiency. 

In the present embodiment, the damper 23 is formed by the 
elastic members 27, 27 adhered to both the surfaces of the 
weight 26, and the damper 23 is fixed to the supporting 
member 22 with the space s being provided between the 
Supporting member 22 and the weight 26, allowing the chat 
tering vibration to be absorbed with high efficiency. 

Further, the attached position of the damper 23 with respect 
to the Supporting member 22 is made adjustable, in which the 
attached position is adjustable to that with higher chattering 
vibration absorbency, so that the chattering vibration inhibit 
ing effect can be improved further. 

Note that, in the above-described embodiment, the descrip 
tion has been given to the case where the elastic members 27, 
27 are adhered to both the surfaces of the weight 26 and the 
elastic members 27, 27 are fixed to the supporting members 
22, 22 with the space s provided between the supporting 
members 22, 22 and the weight 26, however, in the present 
invention, as shown for example in FIG. 5, it is also accept 
able that the hole 26b is formed in a weight 26", an elastic 
member 27" is inserted into and fixed to the hole 26b, the 
Supporting member 22 is inserted into the axial center of the 
elastic member 27, and thereby the weight 26' is supported by 
the supporting member 22 via the elastic member 27". Also, in 
this case, substantially the same effect as of the above-de 
scribed embodiment can be obtained. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. 

The present embodiments are therefore to be considered in 
all respects as illustrative and no restrictive, the scope of the 
invention being indicated by the appended claims rather than 
by the foregoing description, and all changes which come 
within the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
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6 
What is claimed is: 
1. A chattering vibration inhibiting mechanism of a 

machine tool designed to inhibit chattering vibration caused 
in machining by the machine tool provided with a spindle 
head supporting a spindle equipped with a tool in a rotatable 
manner, comprising: 

a box-shaped package body attached to said spindle head; 
a Supporting member disposed in said box-shaped package 

body; and 
a damper composed of an elastic member and a weight 

which are Supported by said Supporting member, 
wherein said Supporting member is disposed to bridge 

mutually facing walls of said box-shaped package body 
to make an axis line thereof be in parallel with a spindle 
axis of said spindle head, and 

wherein said damper is composed of a weight in a plate 
shape and a pair of elastic members in a plate shape fixed 
to both Surfaces of the weight, attached to said Support 
ing member, and fixed to said Supporting member by a 
pair of double nuts screwed with said Supporting mem 
ber, and an attaching position of said damper in the axial 
direction of said Supporting member is adjusted by fas 
tening or loosening the double nuts. 

2. The chattering vibration inhibiting mechanism of the 
machine tool according to claim 1, 

wherein said box-shaped package body is disposed on an 
end Surface of said spindle head opposite to an end 
Surface equipped with the tool. 

3. A chattering vibration inhibiting mechanism of a 
machine tool caused when machining with the machine tool, 
the machine tool being provided with a spindle head Support 
ing a spindle equipped with a tool in a rotatable manner, 
comprising: 

a box-shaped package body attached to the spindle head; 
a Supporting member disposed in said box-shaped package 

body; and 
a damper comprising a Substantially rectangularly shaped 

weight and a pair of elastic members disposed on both 
main Surfaces of said weight, said damper being Sup 
ported by said Supporting member, 

wherein said Supporting member is disposed through 
mutually facing walls of said box-shaped package body 
So that a longitudinal axis of said Supporting member is 
parallel with a rotational axis of the spindle head; 

wherein said damper is attached to said Supporting member 
by a pair of double nuts screwed on said Supporting 
member, and 

wherein a position of said damperon said Supporting mem 
ber is adjustable by loosening and tightening said pair of 
double nuts. 

4. The chattering vibration inhibiting mechanism as 
defined in claim 3, further comprising a further elastic mem 
ber disposed between said weight and said Supporting mem 
ber. 


